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Background: Childhood obesity has increased dramatically in the past 3 decades, particularly
among children aged 2–5 years. In this group, Latino children are among those with the highest
prevalence of obesity.
Purpose: This paper describes a pilot study to evaluate a community intervention, known as the
GrowingHealthy Kids Program (GHK), to prevent childhood obesity among low-income families in
a Southern state.
Methods: The intervention included a weekly gardening session, a 7-week cooking and nutrition
workshop, and social events for parents and children.Matched pre- and post-programheight andweight
data were collected for 95 children aged 2–15 years. Children’s BMI was determined. Also, families
reported on the availability and consumption of fruits and vegetables at the beginning and the end of the
family’s participation in the GHK program. Data were collected in 2008–2010 and analyzed in 2011.
Results: About 60% of participants who enrolled in the program were Latino families (n60
families/120 children). By the endof their participation in the program, 17% (n6, p0.004) of obese
or overweight children had improved their BMI classifıcation and 100% of the children with a BMI
classifıcation of normal hadmaintained that BMI classifıcation. According to parental reports, there
was an increase of 146% (p0.001) in the availability of fruits and vegetables and an increase in the
consumption of fruits (28%; p0.001) and vegetables (33%; p0.001) among children of families
participating in the GHK program.
Conclusions: Findings from this pilot study are consistent with previous studies reporting an increase
in availability and consumption of fruits and vegetables among families participating in community
gardens.Although there are limitationsbecause this is apilot study, this strategy seems tobepromising for
addressing childhood obesity, particularly among low-income Latino immigrant families.
(Am J PrevMed 2013;44(3S3):S193–S199) © 2013 American Journal of PreventiveMedicinef
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A
tIntroduction
Childhood obesity has reached epidemic propor-tions in the U.S. since the 1960s.1 For childrenaged 2–5 years, the prevalence of obesity has risen
rom 5% to 10.4%, whereas over the same period the
ncrease has been nearly fıvefold for children aged 6–11
ears (rising from 4.2% to 19.6%).2 For low-income
hildren aged 2–5 years, the prevalence of obesity is par-
icularly alarming. In 2006, theCDC’s PediatricNutrition
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© 2013 American Journal of Preventive Medicine • Published by ElsevSurveillance Survey (PedNSS) found that 16.4% of these
children were overweight and 14.8% were obese.3
A growing body of research suggests that the risk for
childhood and adolescence obesity appears during the
early childhood years. Children who have a high BMI or
who are overweight or obese in early childhood are more
likely to be overweight or obese in mid-childhood and
adolescence.4,5 However, those risk factors are not uni-
ormly distributed across racial/ethnic groups in the
.S.6,7 About one in seven low-income, preschool chil-
dren in the country is obese, and Latinos are among those
with the highest prevalence of obesity.5 According to the
merican Heart Association,8 nearly 20% of Mexican-
American preschoolers are overweight.
Factors that have been identifıed as related to child-
hood obesity include limited intake of healthy food
and limited physical activity. Some research9 shows
hat when low-income families do not have enough
oney to buy the food their families need, they adopt a
ier Inc. Am J Prev Med 2013;44(3S3):S193–S199 S193
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S194 Castro et al / Am J Prev Med 2013;44(3S3):S193–S199deliberate strategy to stretch their food budget, such as
purchasing low-cost, more energy-dense foods that
tend to contain higher amounts of fat and sugar and
lower amounts of important nutrients. Also, emerging
research10 indicates that having access to local healthy
ood outlets seems to be associated with healthier food
ntake and a lower prevalence of childhood obesity.
These research fındings have led many community
gencies and local governments to look for ways to work
ogether to promote programs that allow their low-
ncome residents to gain increased access to nutritious
oods and opportunities for child and adult physical ac-
ivities in the community. One such strategy is the use of
ommunity gardens—pieces of land gardened collec-
ively by a group of people—as a resource for providing
ow-income residents with greater access to fruits and
egetables and allowing for increased activity.11,12 Re-
earch supporting the positive impact of community gar-
ens is limited, but a few studies13,14 do indicate that
ardens have potential as an environmental approach
hat not only improve participants’ nutrition andphysical
ctivity but also serve as a mechanism to influence public
olicy on obesity prevention by increasing awareness in
he community and among policymakers.
A recent review of literature15 found that those who
articipated in a community garden consumed more
ruits and vegetables than those who did not.16,17 Other
tudies reported gardeners consuming more vegeta-
les18,19 and eating a balanced diet more often19 than
comparison participants. The present paper describes the
design, implementation, and evaluation of a community
garden intervention, the Growing Healthy Kids (GHK)
program, to prevent childhood obesity among low-
income families in a Southern state.
Methods
Participants
This pilot study evaluates a community-based initiative; partic-
ipation in the program was open to all families in the commu-
nity with at least one child aged 6 years. Families were re-
cruited through outreach activities at local schools, child care
centers, Head Start programs, healthcare centers, public health
department, Latino community centers, food pantries, word of
mouth, and referral. Families had already agreed to participate
in the community gardens when the pilot study began. Partici-
pants were invited to be part of the evaluation study; those who
agreed completed an application form consenting to participate
in the data collection procedures. Ninety percent of families
who voluntarily enrolled in the community garden program
were at or below 75% of the state median income (SMI). Partic-
ipants received $20 grocery store cards as incentives for com-
pleting post-intervention surveys. pProgram Design
The GHK program used community gardens as a vehicle for pro-
viding low-income families that are raising young children access
to information about proper nutrition and healthy eating. The
project also provided these families an opportunity to work with
their children to grow fresh vegetables for their families. Some of
the vegetables and fruits grown include lettuce, spinach, Swiss
chard, potatoes, peppers, squash, cucumbers, onion, strawberries,
melons, roselle, lemongrass, hot peppers (various), beets, carrots,
cilantro, mint, basil, sweet potatoes, pumpkins, gourds, and peas.
Between Spring 2008 and Spring 2009, three community gardens
were established.All three gardenswere located inCarrboroNC (at
an elementary school, a community park, and land owned by a
utility company), and served families from surrounding commu-
nities within Orange County. The GHK program included fıve
components, as follows.
Weekly gardening work sessions. From April through No-
ember of each of the three program years (2008, 2009, and 2010),
ach community garden held established hours every week when
he gardens were open and staff were present to assist families with
reparing, planting, tending, and harvesting their gardens. During
hese weekly work sessions, the families learned specifıc gardening
kills, such as soil preparation, proper planting andwateringmeth-
ds, andweeding.Work sessions also gave families the opportunity
o practice gardening skills. All tools and materials were provided
o families. Of the 60 participating families, 27 (45%) participated
very week in the work sessions; 27 (45%) participated two to three
imes permonth; and 4 (7%) participated once amonth or less. For
wo families (3%), no attendance data were reported.
Cooking and nutrition workshops. North Carolina Cooper-
tive Extension staff conducted a 7-week cooking and nutrition
orkshop series for all families, including both parents and chil-
ren, participating in the GHK project. During the 2010 growing
eason, the cooking and nutritionworkshops were offered in Span-
sh and specifıcally targeted toward the Hispanic families in the
HK program. The workshops also provided families and their
hildren with useful information and resources related to making
ealthy food choices. All participants completed postworkshop
ession evaluations.
Nine of the 25 Hispanic mothers/families (36%) participated in
he Expanded Food and Nutrition Education Program (EFNEP)
onducted by theNorthCarolinaCooperative Extension. Six cook-
ng classes were conducted between May 1, 2010, and June 12,
010, on Saturdays. NC Cooperative Extension staff taught all
lasses in Spanish. Seven of the nine mothers (77.8%) participated
n all six classes; one mother participated in fıve classes; and one
other participated in four classes.
Social activities and events. Additional activities were
lanned to further emphasize the community nature of the project.
any community gardens utilize these types of activities to build
nd maintain interest in the garden and foster interaction between
arden members. Several of these activities coincided with data
ollection dates and brought the families together in an easy-to-
ccess location as they met with the project data collection staff.
uring the course of each program year, three to four additional
ctivities and events were planned for participating families.
Activities focused on the inclusion of the whole family partici-
ating in seasonal potluck dinners (with food made from garden
www.ajpmonline.org
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Castro et al / Am J Prev Med 2013;44(3S3):S193–S199 S195ingredients using healthy recipes that were in many cases devel-
oped by the gardeners); garden communitymeetings to discuss the
progress being made in the garden and troubleshoot any issues
arising in the gardens; scarecrow making; birdhouse building; and
pumpkin carving at the local farmers’ market. A garden newsletter
published in Spanish and English further emphasized the work of
the gardeners and highlighted healthy recipes, common garden/
growing issues, and included a children’s section. Initially project
staff planned the events but with the growth of the gardener advi-
sory group, the families began to takemuchmore responsibility for
organizing the events, especially the potluck community meetings
where more and more information was exchanged as the project
progressed.
Study Design and Data Collection
The program centered on three primary goals related to preventing
obesity and promoting healthy eating in young children. First, the
program sought to help children achieve or maintain a healthy
body weight for their age and height. To measure the achievement
of this programgoal, the height, weight, date of birth, and gender of
each child was recorded at the time that their family began partic-
ipating in the GHK program. Also, post-program height and
weight information was collected and recorded for each child to
determine change in child’s BMI classifıcation over the program
period.
Based on these measures, each child’s BMI was calculated and
classifıed using the CDC growth charts for children and the CDC’s
BMI classifıcation categories. Children aged 2–5 years with a BMI-
for-age95th percentile were classifıed as obese; children between
he 85th and 94th percentile were classifıed as overweight. A fınal
hange in BMI classifıcation was determined based on each child’s
eginning BMI classifıcation and his or her last recorded BMI
lassifıcation.
A second goal of the GHK program was to increase the number
of fresh, frozen, and canned fruits and vegetables that children had
access to, particularly in their homes. Providing access can increase
the likelihood of children’s consumption of fruits and vegetables.
To measure the change in children’s access to fruits and vegetables
at home over the period of time their families participated in the
GHK program, data were collected from parents using surveys
administered at baseline and again at the end of each year the
family participated in the program.
The survey was designed after an agency-wide planning process
that included focus groups with families. Feedback was received
from the agency’s community garden advisory committee. Also,
the instrument was used with Latino families prior to this project.
For each participating family, a primary parent was identifıed and
asked to complete all surveys on behalf of the family. At each survey
administration, the primary parents were asked to name all the
fresh, frozen, and canned fruits that were currently available in
their homes. The number of unique fruits identifıed by the primary
parents at each survey administration was counted and recorded.
Similarly, but separately, the primary parents were also asked to
name all the fresh, frozen, and canned vegetables currently avail-
able in their homes. The numbers of unique vegetables identifıed at
each administration of the surveyswere also counted and recorded.
The change in the availability of fruits in the children’s homes
was calculated as the difference between the total number of fruits
named at baseline and at the last survey administration. In addi-
tion, both the absolute change and the relative change in the
March 2013umber of fruits available to children in their homes over the
eriod of time their families participated in the GHK program
ere calculated.
A third goal of the GHK program was to increase the number of
ervings of fresh, frozen, and canned fruits and vegetables the
hildren ate each day. Tomeasure the change in children’s average
aily consumption of fresh, frozen, and canned fruits and vegeta-
les over the period of time their families participated in the GHK
rogram, data were again collected from parents using surveys
dministered at baseline and at the end of each year the family
articipated. Each family identifıed a primary parent to complete
ll surveys.
At each survey administration, the primary parents were asked:
n a typical weekday, how many servings of fruit does your child
at? (Include fresh, frozen, dried, and canned fruit and 100% fruit
uice. Don’t include flavored drinks or snacks. Count servings your
hild may get both at daycare or preschool and at home.) The
umber of servings of fruits identifıed by the primary parents at
ach survey administration was counted and recorded. Similarly,
ut separately, the primary parents were also asked: On a typical
eekday, how many servings of vegetables does your child eat?
Include fresh, frozen, and canned vegetables. Don’t include french
ries. Count servings your child may get both at daycare or preschool
nd at home.) The number of servings of vegetables identifıed at
ach administration of the surveys was also counted and recorded.
The change in children’s consumption of fresh, frozen, and
anned fruits in their homes was calculated by subtracting the total
umber of servings of fruits identifıed by the primary parent at
aseline from the total number of servings identifıed at the last (for
hat family) survey administration. In addition to the absolute
hange in number of servings of fruits eaten by the children during
typical weekday during the time their families participated, the
elative change was calculated by dividing the post-program num-
er of servings of fruits by the pre-program number of servings of
ruits and multiplying by 100. For example, if the parent named
our fruits in the home when the family joined the program and
even fruits in the home at their fınal survey, the absolute change in
ruit availability would be recorded as3, and the relative change
s 175%. This process was repeated to determine the change in
vailability of fresh, frozen, and canned vegetables in the home
rom pre- to post-program.
Data were collected across three growing seasons—2008, 2009,
nd 2010—and were analyzed throughout the duration of the
tudy for progress monitoring purposes. The fınal analyses were
onducted in early 2011 after the last data collection period in Fall
010.
Data Analysis
The evaluation of the GHK program focused on pre- to post-
program changes in three dependent variables: (1) BMI classifıca-
tion; (2) number of fruits and vegetables available in the home; and
(3) number of fruits and vegetables children consumed each day.
The independent variable was participation in the GHK program.
The method of comparison for each of these changes was the
change in the proportion of positive outcomes (i.e., improved BMI
classifıcation or increased availability and consumption of fruits
and vegetables, from pre- to post-program). The SE of the propor-
tions were calculated as(p)(1–p)/n. Each proportion was com-
pared to critical values of the standard normal distribution to
determine the signifıcance level.
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Across three growing seasons (2008, 2009, and 2010), a
total of 60 families with a combined 120 children partic-
ipated in the GHK program with an average of four
people per participating family (Table 1). Of the 120
children, 59 (49%) were boys and 61 (51%) were girls.
Seventy-one children (59%) were Latino/a. Themean age
of the children at the time their families began participat-
ing in the GHK program was 6.0 years (SD3.4 years).
Changes in Children’s Body Mass Index
Classifications
Matched pre- and post-program height and weight data
were collected for 95 children aged 2–15 years at the time
their families entered theGHKproject. The remaining 25
children were either aged2 years or did not have post-
program data recorded. Of the 95 children for whom a
BMI could be calculated, 36 (38%) had a BMI classifıca-
tion of either obese or overweight at the time their family
joined the GHK.
For these 36 children, six (17%; p0.005) had achieved
an improved BMI classifıcation by their last height and
weight measures (Table 2). Of the 23 children with a
classifıcation of obese at the beginning of the program,
three (13%; z1.86, p0.05) had achieved a BMI classi-
fıcation of overweight at post-program, whereas 20 re-
mained obese. Of the 13 children with a classifıcation of
overweight at the beginning of the program, three (23%;
Table 1. Number of families participating in the GHK
program per year and sitea
Site 2008 2009 2010 Total
1 11 9 11 31
2 11 9 27 47
3 0 2 4 6
Total 22 20 42 84
aIncludes new and returning families
GHK, Growing Healthy Kids
Table 2. Pre- and post-program change in BMI among
children, n (%)
Pre-program BMI
classification
Post-program change in
BMI classification
TotalNo change Improved
Obese 20 (87) 3 (13) 23
Overweight 10 (77) 3 (23) 13Underweight 55 (83) 11 (17) 6z2.0, p0.03) had achieved a BMI classifıcation of
normal, and ten remained overweight. Of the six children
(6.3%) who had a classifıcation of underweight at the
beginning of the program, fıve remained underweight,
and one had achieved a classifıcation of normal. The
remaining 53 children (55.8%) had a classifıcation of
normal at the beginning of the program, and at post-
program all of these children had maintained a BMI
classifıcation of normal weight.
Availability of Fruits and Vegetables
A second goal of the GHK program was to increase over
the program period the availability of fresh, frozen, and
canned fruits and vegetables for children in their homes.
Using self-report survey data from pre-program to post-
program, the goal was for parents to report having more
fruits and vegetables in their home. A total of 48 families
reported at both pre- and post-program on the question
How many fresh, frozen, or canned fruits do you have at
your home today?
Theaveragenumberof fruitsnamedby theparentson the
pre-program survey was 1.75 (SD1.06), and the average
named on post-program survey was 4.3 (SD1.53;
igure 1). The average absolute change in the number for
ruits available to the children in their homes over the
rogram period increased by 2.55 (SD1.41). The per-
entage increase was 146% (t12.53, df47, p0.001).
Similarly, when asked How many fresh, frozen, or
canned vegetables do you have at your home today? 48
families also reported at both pre- and post-program. The
average number of vegetables named by the parents on
the pre-program survey was 3.5 (SD2.06), and the av-
erage named on post-program surveywas 7.8 (SD1.80).
The average absolute change in the number for vegetables
available to the children in their homes over the program
period increased by 4.3 (SD1.82; Figure 1); the percent-
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Figure 1. Availability of fruits and vegetables before and
after participation in the community garden interventionage increase was 123% (t16.37, df47, p0.001).
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The fınal goal of the GHK program was to increase over
the program period the number of servings of fresh, fro-
zen, and canned fruits and vegetables that childrenwould
eat on a typical day. Again, using self-report survey data
from pre- to post-program, the goal was for parents to
report an increase in the number of servings of fruits and
vegetables that their children ate on a typical day.
A total of 48 families reported at pre- and post-
program on the question On a typical weekday, how many
servings of fruit does your child eat? (Include fresh, frozen,
dried, and canned fruit and 100% fruit juice. Don’t include
flavored drinks or snacks. Count servings your child may
get both at daycare or preschool and at home.)The average
number of servings of fruits named by the parents on the
pre-program survey was 3.2 (SD1.07), and the average
named on post-program survey was 4.1 (SD1.02;
Figure 2). The average number for servings of fruits eaten
by the children on a typical day over the program period
increased by 28% per day (t4.31, df47, p0.001),
which translates to two additional servings per week.
Similarly, when askedOn a typical weekday, howmany
servings of vegetables does your child eat? (Include fresh,
frozen, and canned vegetables. Don’t include french fries.
Count servings your child may get both at daycare or
preschool and at home.), 46 of the 48 families responded at
both pre- and post-program. The average number of
servings of vegetables named by the parents on the pre-
program survey was 2.1 (SD0.96), and the average
named on post-program survey was 2.8 (SD1.28;
Figure 2). The average number for servings of vegetables
eaten by the children on a typical day over the program
period increased by 33% per day (t3.17, df45,
p0.001), which translates to 4.9 additional servings per
week.
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Figure 2. Consumption of fruits and vegetables by chil-
dren before and after participation in the community
garden intervention
March 2013Discussion
This article focuses attention on the role that community
gardens can play as a strategy to prevent childhood obe-
sity, in particular, among low-income Latino immigrant
families. Twiss and colleagues,13 in a report from a com-
munity garden initiative in California, stated that
community gardens appeal to newly arrived immi-
grants, who use them to help maintain cultural tradi-
tions, and to those committed to sustainability and to
personal and family health.
The current GHK program conducted a community-
wide recruitment for participation in the community gar-
den project, resulting in more than 50% of the families
enrolled being Latino immigrants.
The current results suggest that children who partici-
pated in the GHK community gardening program had an
increased availability of fruits and vegetables at home,
and increased the amount of fruits and vegetables they
consumed. These fındings are consistent with results
from previous studies showing the benefıts of participat-
ing in community gardening for increasing fruit and veg-
etable consumption. A survey16 of 766 adults in Flint MI
ound that those who had participated in a community
arden consumed fruits and vegetables 1.4 more times
er day than those who did not participate, and they were
.5 times more likely to consume fruits and vegetables at
east fıve times a day. Also, in an evaluation13 of a com-
unity garden project of the California Healthy Cities
nd Communities initiative, 338 participants reported an
ncrease of 10% in their intake of fruits and vegetables.
Over the long term, continued access to the commu-
ity gardens and technical support, as well as the nutri-
ion classes for families provided through the program,
ay help children achieve or maintain a healthy weight.
hese preliminary fındings are encouraging. A recent
eview17 of literature concluded that community gardens
seem to be a promising intervention strategy to increase
availability of fruits and vegetables, especially among
low-income families and thus help reduce childhoodobe-
sity and improve overall health.
This intervention represents a good example of how
local communities can be mobilized to take action for
preventing childhood obesity. “One of the most impor-
tant assets found in communities is, naturally, the vast
array of human resources. From vested community lead-
ers, to service and information providers, to organiza-
tions and faith-based groups, to community members
seeking employment, the opportunities to partner, col-
laborate, expand, and enrich initiatives are numerous.”20
The Growing Healthy Kids program was made possible
through the contributions of the local government,
community agencies, and community members who
1S198 Castro et al / Am J Prev Med 2013;44(3S3):S193–S199volunteered their time and effort (Figure 3). It was a
community response to address a community problem.
Given the research-proven link between obesity in
children from low-income families and their families’
ability to access nutritious food they can afford, the cur-
rent study found it a major need to sustain community
gardens as an ongoing source of fresh, nutritious food for
low-income Latino and other families in our community.
Key community stakeholders were involved (e.g., the
Town of Carrboro, the Cooperative Extension) in the
program to help make community gardens a permanent
part of life in the community.
Examples of local policy changes include the following:
(1) the Town of Carrboro master plan for parks and
recreation now includes designated parks and future
parks capable of including community garden sites;
(2) local policy supports “micro farming”within the town
limits and requires recreational facilities/space in all pri-
vate developments; (3) the GHK program team will col-
laborate to periodically review Town and county policies
to determine whether existing plans or ordinances need
modifıcation to support the ongoing sustainability of the
community garden sites. Also, the project’s influence has
begun to reach the state level, where the authors were
invited to present preliminary fındings at the North Car-
olina Joint Legislative Task Force on Childhood Obesity.
Findings from this program evaluation should be in-
terpreted within the limitations of a pilot study designed
to assess the impact of a community-based intervention.
The lack of a comparison or control group as well as the
nonrandomized sampling limits the generalizability of
fındings. However, the current results show a trend that
could be confırmed through an experimental study in the
future. Also, a longitudinal study design will be necessary
with a larger sample size to provide stronger evidence of
the effıcacy of this approach to preventing or reversing
Latino childhood obesity. In addition, the use of a stan-
Cooperative 
Extension
Restaurants 
and businesses
Carrboro 
Recreation and 
Parks
El Centro 
Latino
Duke Energy
Orange County 
Health Dept.
NC Botanical 
Garden
Carrboro 
Elementary School
Carrboro 
Farmers' Market
Carrboro Community 
Health Center
Carrboro United 
Methodist Church
Growing 
Healthy Kids
Figure 3. Growing Healthy Kids (GHK) community partners
NC, North Carolinadardized measure to assess fruit and vegetable intake willstrengthen the study design. Replicating this program in
other communities will help test its feasibility in commu-
nities with different characteristics.
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